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(57)Abstract: 



PROBLEM TO BE SOLVED: To check even the intermacro connection 
when the inside of an LSI is normal without using a normal mode test 
pattern by testing all macros in the LSI individually. 
SOLUTION: First and second test select circuits 3, 4 provided between 
the output terminal 1 2 of a first inner macro 1 and the input terminal 
1 3 of a second inner macro 2 are switched between LAO and HIGH 
levels by TEST 5, 6 signals. When the first inner macro 1 is tested. 
TEST 5 is HIGH while TEST 6 is LOW and in testing the second inner 
macro 2, TEST 5 is LOW while TEST 6 is HIGH. Under normal mode, 
both TEST 5 and TEST 6 are LOW. The second test select circuit 4 
verifies output of SIGN signal from the output terminal 1 2 of the first 
inner macro 1 under normal mode. 
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(57) [KM] 

[RJH] LS I rt»<B*-^n&£TfflBU-C^;* h"T 

[Wft^Sl fill tf>^&S-^u Koa^flB-T-l 2 <b|g 
2 0>rt»^n 2©AA«f 1 3^(C^lco^^ 

ffl^J;Ut|g2C7>-7 1 ^ hir U^^Ih]2S3, 4liTEST 
5, 6 0>«-g-|dJ; 9 LOW*? £U<H I GH^H:9f 
;tfc*i* Sn^rtSR-v^n l ^r^ hi-5B*tt* TES 
TS^HIGH, TEST6^LOW«b/«C"9, m2<Dft 
»-^n 2£r^ J* h-f^^Pti. TESTS^LOW, T 
EST 6^H I GHi/i!), y — <vl^e — KflStt, TE 
ST5, TEST6^|:LOWt/j:5 e I2(7)f^h 
irU^^[p]K4(iy— cort^^a 1 £>ffl 

2j&»e>s>«-»a5s i GNt-ati^$tt6r tsrtu 

BE-*-*. 
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J 

[«Fff«*<ottia] 

[ff^Jll] LS I ftm^mi <»ifon-Wvb%2.<D 

HIGHL/^;H:^ft^^ w\m^2(DT^ Mr Is? 
^EbJSS^tLOWU^/U^ LTMfS^f 1 £>F*3g&-^ u (D"r 
* h^rfTVV HfJlES 1 (DTx hir ^[ojgg^LOWU 

^/WB#tCmjfB^l^ ( tt>^2(7)^^ hiru^^[n]Sg£L 
OWl/^/ui:l s y — -^vWSWhMBIBI <7>F*S^5-^^ n £ 

meat 2 ©rttt^ ^ n mo»»«:«BE-t- 5 * 5 1- ufc r 

[ft^^2] ffljfe^2£Ox^ hiru^^lHlS&OLOW 

HtJiaSU <D^;* h-feru-^^lHlKOLOWijg^-tSftlB*2 

birU^^[pl£ScoA^^^^2^7 i ^ biru^HJSS 

S§OH I GHiSB-KteL S I ^t^^b^A^fff-^^A 

tciiLS I ©tv^om^fi-S-dsm^i^ixS J; 5Ktto 
Tl N £> c <!: k -f * 1 EKo^ttKB^ * 

Msll8. 

^^n^tb^^ir^j^^^ mjfa^ 1 <Dt* hi? 
U ^ ^ HIKO L OWiS§^ £ SMSJB 2 ? a A^) 

(1LS i©tr^b©AM*)5SAASti, tfrtSfSitf> 
X* h-fe U?#m , &<DYi I GHOULS I ©fy^ 

[000 1] 

(LSI) <D^;* hl§JB<D3eAl£§M-Sfc<0Tfe3o 
[0 0 0 2] 

[^3fcoD&flH ffi*. LS I tt;fc»BMfcu «$cz>EE# 
L S I <B*fl*tB&«Mirt-a^;* — ^SrKW-*"5 



(2) M¥l 1 -2 0 2 0 3 1 

2 

^MUv^ 0 |3(:^^T, HiLSlWoi 
KDfo^fa^ 2tif^C< L S I F^<D^2 GQF*l£f5-^ 

h^A^M-^-l 6£A^L. ^ox* bfflm^ff 

<9 m-TJ: 5 l:4ott^o mirJ;^ LS Irt^ 

[0 0 0 3] 

[»W^»*LJ; 3 <ht6!ll] JnlEtOr* MUST 
LS I ^"^^n^ftz^ttiESrfrS ZtfcX*ZZ>t>K 

1 3 fc(raftW^^»3RS*lTV^S^^^^OttBES:^T5 C 
£fc, SiRttSE«rfi 1 5»'&fi, LSI4 
f*:<7)y — KWf^ L*Jt*ttf 

^*l7t^^T. L S I P^^pco^-^^n^^TflilSiJ-e^^ 

^itT^. ls i p^^pcoy— TJisfGo-rfamomm 

[0 0 0 4] 

< , *3m<D*mft&w?r* hiEissti, l s i pm\^m 
30 i<Dfo^?vkm2<Dftn-*i?*ktmrtt>ti. %%m 

1 (Dfaffi>-??n kWi2(Dft%$^? & k (Vmivc&iU&'ff 5 

(DW^SH^ » 2 ^f^gp-^ ^ n ©A^Sa^Pat-Rtt ?>*v 
fefBl to^^ h-fe u??\B\&3s£Xfim2<D'rX h-feru^ 

lif^ hfjt-^-lwi: *) LOW*5j:l>*H I GHU^Hcflf 
*.£*t, BfrfS^2 0^^ hir U>>^iHl5S$:LOWU--<yU 
i: LT^IIS^l^f^^S^^n<D^^ h$r^TV> v Stria* 1 
(7)f^ h-fe w^^[els§^LOWW--</wi: LTmJl5*2co 

^I2 0r^ htu^^lHj^^LOWu^vi U y — 
■^yW*OS9IB* 1 <^rt»-^^ o kmfcm2<Dft$$^i? a 

[0 0 0 5] *&W<D*mf&mW:^rX MUK-Ctt. LS 
I P^^O^l 0«-7^pcof^ h$:^T9 i:^^, *2 
Of^ htU^^S^^LOWU^t Itf^ h L, 
*2co^^hirU^^ IbIB W: y — ^^Bf(cJB 1 op^gp-^ 
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3 

ft, fSl <£>x* hir u^t^&^iboft^li/— 

f*9gp-v ^ n ^ A2>« t ttt:aiM5r £ ^HET* 
C^lcJ:^ L S I rt»^*-e^nS:^TfigiJ-e 

vSrffifflii-TK, L S I fa%<ns — e/UB#co-^ ^ n Mo 

[0 0 0 6] 

(-*<5v%TKWi-So 133 ffi»**:li|pj— 

Wffi^fcOliH— »#T*LT^S. BlKas^T, 1 
li» 1 ©rtffl^* o , 2fi»2cDrtaB^n"Cfco-C\ 
HCLS I rtasO/W^nSr^UTV^o 3 li^ 1 go 
7^ h-feW-^^lHlSS. 4ti3g2CD^X MrU-^*[eIgg"e 
£>oT, LSIf^ b^t— K (LSI T^^T'L S I 
rtSP»^Sr«BE-r^^—K) /- — 7vu-=e— K (li 

[0 0 0 7] »1 co^* MrU^[I]Sg3ti. TEST 

t>*>^ TESTSOftfiSp- (LOW) 
ti, »1 ^)f^ hir ^ llltt 3 ©LOWflB^L 
ttJ^fS #"efe6 I N 1 1 izifg 2 CO^X hir U^^[US§4 
/5^C0m^ff-^S I GNtfJfS-S-SrHtfjU TEST5CO 
ff-^^-Y (HIGH) U-</WCD£#te, IlOr^h 
ir U^[U3§3£OH I GHSBT-Hd^bOta^W-S-OUT 
8 I GN1 O^ff^a^ltSo <f-5§- I Nlllt 
»2©ftftv^B 2 OA^JiSI^ 1 3(^A^I$n. OUT 

8cD{f-s§-iiLS I t-^ h^e— K^te/Bt-Sff-f-T-foo 

T, h^e— K^Fi^L S I CDt'>fch^~?-t-% £ 9 

lC^oTV>5o ^2(D^X firU^[e]S§4(i, TES 
T 6 coif *jr\z£ 0 *OA*fS**«3«Fx:S r £ 
£<> "t"*;fc>*>, T E S T 6 <©ffl#^ a - U^U© i # 
fit, ffl^S^l 2fat>tR2<D ; TX Mrl*'^*lHlSg4 0>Sft 
-^L^co^f^-OUT 9 £:S I GN 1 OKtfWjL* TES 
T 6 (bfim-ifis^ V"<;V<D t % li^ IB 2 6D*r * h-fe 
^IhISS4cDH I GHiEfg^-H^tDfi-^I N 7 £: S I GN1 
0\cmjj-tZ> o OUT 9GDfi^li x <nift%~*2 a 1 
<afflA*^l 2d»P>ffl*S*u IN7(D«#tt, LSI 

i <z>tr^bA*sns. 

[0 0 0 8] TEST53oJ;U*TEST6cO{§-f§-(i, # 
>5r L S I CO^^ K*5jlU*y — *vWt— K<D#3#X_ 

gli 0>rt»-^n i h 
TESTS ^SH I GH, TEST6**LO 



(3) WWWl 1 -2 0 2 0 3 1 

11. TEST 5^ LOW, TEST63&SH I GHtft 
"9, / — KB*fi, TESTS, TEST6^ 
ICLOW^45 0 S I GN 1 0©« Ml^r^ h 
-fe w^^[H]S§3£OA^i*^i^2 60^y; hiru^^IelJg 

ftli, L S I rtfficO^^a^AW^flB^^-CirffijR 
U u£Dt^ MiflgiJ-??T5 t^TfcSo 

[0009] _bism l USSro^HSo^flcKK-T 1 

/0 (a) h^— KNP 

m^&Mti*. m^*^(i^i ^f^gc-^^a i com^i^ 

*«HF-1 3^itTl^ 9 Jgl (Orttt-^^n l £7) 

f 1 ^ b^ffi*«*<z>«tLii»c<z5iii9-e*>5 (giico^ 

**5cRP#HB) o w<£>&^ TESTS (iH I GH N TES 
T 6 li L OWCOjf-^^^ D . Jg 1 ^^^P^ ^ n 1 coft^ 
2^e>ffl*S^fcOUT9p«-S-*i, ^2 CO -7-^ 
20 h-tru^^[HJS&4^^LTS I GN1 OtCtB^^n. S 

1 GN 1 0(i»l CO-t^^ b-trU^lH]&3 ^ITOU 
T8^Hti:lt^$^ LS I coe^fer^ft^ 

M) o TESTStiLOW, TEST6HHI 

GHtC/^19. L S I <D t°>-frb At) £ titer * h«#fi 
IN7T^^ CCD I N 7CO{f^ti^2CO-r-^ hirU^ 
^iB4^LTS I GN1 0O«*|C£iiASn» SI 
GN1 Oii^l^^^ hirU^^lHlK3^b-C, «-» 
50 I N 1 1 (Ctti^StU, «*I Nil ii^2CDF^^^^ o 

2 OA**HP 1 3 HA^^ti^o 
[0010] ( b ) y — -vvl^— K^F 

f|fTEST5tff#TEST6(«ICLO 

^tiSOUT 9<7Mf-S§-(i3l2cD^;* hirl^^^imS§4^r 
^LT^f-^-S I GN 1 OCfflASn, m-^-S I GN 1 0 
li*l 60^^. h-fe ^Is]SS3 ^r^LTff-^ INI 1 Id 
i»* I N 1 1 Hl2 0rt^^n2©AM 
^13lCA^f^^^ (H 1 ^«j|ft^»^) 0 
40 [0 0 1 1] H2{i, *«W(OJB2Hlfi<D«||BS:^-*-t 

^^[HS§3 ^r^2(0^^ hiru^^lBlSS4$:, #^^1 
^^9^^o l h%2<DiftU'?$xi 2-OrtttlcKttfcfc 

SP^^oi, 2rtJC«5^#$t*l^ *l*lfi©»lB 

[0 0 12] ^±coJ:5lw. *l8iH<o*16<o*lB^*JJt 
h [HJK-Clis L s 1 ftU<nm 1 <o^n 
50 1 <DTX hSrtf^tw^b. ^2 co^^ hir ^ 
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(4) 



ftmW-l 1 - 2 0 2 0 3 1 



[EJ&4 <DWWx_CDm-%T EST 6%LOWk ltf7 h 
-fZtzib, %2<D"f^ hiru^^[n]SS4^y— ^/ub# 

(LOW^/P) (C^l O^gfl-^n 1 (Dttl^^i 2 
^^OUT 9 <7Mf S I GN 1 OtCtf^^^r £ 

U S2(Of^ hir U^^EISg4cO^#^cDm^-TE S 
TS^LOW^LtrXhf^t^ ^l^-^^hiru 
^^[H]SS3 (i s y — ^yUB#S IGNIO^INI 1 Mffl 

^ti-sr hft^mrQ^, tests, 6 (Dm^^m^ 

LOWcDir^^li. OUT9(iS IGNl 0 <£>{f -5§-lClfcb 
*U S I GN 1 0*2 I N 1 1 <Dm^{Zttit)'tZ>Z hffi 

»E"e#5 0 9* ls irtao*-7^nSr±t 

[0 0 13] 

ISSUE «iu i^MiLfcJ; 51-, 



te\ L S I ftgflCD^ 1 33J;U^2CDft£i5-^ u£r^SlJ|c 
$g2<Dpm-r9 o^A^W^-^KBlbf^*— KB* (/- 

[II 3] ^O^Mlr^ MsJISW^n y^ig-Cfc 

1 & 1 COftgff-r^ n % 2 SS2<OrtSI5-v^n, 3 

Si <Ot^ hir u-^InlK. 4 ^2£7)^^hir 

u^tu^. 12 ffi^a^K 13 A^sa^. 



[mi ] 




IN7 



OUT8 





H 


SIGN10 


' H 


OUT9 


L 













L 



TEST6 



TESTS 




IM2] 



OUT8 




TEST8 



TEST5 
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[13 3] 











}1 5 





SIGN 



16 =r^ h^A^lfM^ 
IF 



r 







}15 





17 16 



1 



17 



[«tti 0] Wll¥2^10 
[#*Mt3El] 

MsfcEiWfcl 3£f[ 

[St**l] LS iWlClKD^^P^f 2£^> 

A*«^BBKKttfenfcS£l Of^ bir ^0^*5 J: 
^EnttEA^SftS^— Kg»;UB<py;* b«»**L 
*kfflRfS2<oftil'*?K<07-* h^e— KPfrP7*;* bff 

b * w ^ » ia»a> & ma a s i« u r fflism 2 

LOW W</ KPP#K: il&fB% 1 (7) rt§IS-^ ^ t3 (D"T X 

b*f?v\ fiaiE»i coy* b-z\<>?*m &<OTX bfrg- 



^ xkot* b«riTi\ y— ^/w*f±afriBiB i*sJ:t*!B2 

i: UT, y — r/W*0«HB» 1 <Dtm^ 8MB# 2 

[«**2] ffll2^2 0^^ Uri^^EHft tt, HOTS 

^^|Bj2(D^av^P(Dr^ b^e— y#f(Qv-* bff 
•g-fegtfSH I GHH»^S:»U flfffB L OW«frf-j*liMB 
m^rt»^w^m*^fc^SH. ffllBH I GH 
OT:iij2(D^-7^D^f^ b^— mtc LS I o 
tr^fe©^* bff-^Aasn, UtTfafgl bi? 

— ?vwe— KB»fc»l b-fci^;?lH]Bg-gg& 

eh i GH»T-^fe<ofB-»rt«[riBiB i ortas-^ PO^ 

^| LS I o^> Wti;ft £;h,5 J: ^tcfto-cv^5w £ 

m?ia% i cop^gg-^^ p co^asfc^ i b-fe up?® 

^v^BBMrKrt. :^2Qf7 bir ^ ^le]g&<D 
U 
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(6) 



WBBVl 1-202031 



-rpv&TX b^— KBMfct*/ — bT$<Pffl^3ffi 
-&£lliJfai5 2CPfcgS-y^ P(Of^ b^E— Kg#<S>7^ bff 
»<Ol^tt^«:aWLTffiriatg 1 or^ b-fe 

OW W^</wa>H I G H IS, ffllBfg 2<O z r^ 

b-fe v^^|Hl»^feia^Six5«-i-^iS^^^ffl^ 2 

tftia ^i <o-r;* b-fev^^lslBgg)^* bfi-»a*H i gh 
w</i^c, *>ptfraa»2g>^:* #m&<n"r* b 

j^Low^-e, a>oMrfB%2o^;* b-fcu^tags 

<P^ * bft^H I GH V^/KPB#K:«ria» 2 

^P(D7^^b^m\ / — ^vwftffnaisi^>fcu c »2 

or^ b-fei^gEH»<P^* hBf^LOW^ 

HSjEfcttfrSi^l 0 0 0 4 
[0 0 0 4] 

<. L S I ftg&Kf&l <Ort»"^^ P t^2(Z) 

rt«^p *v ttJBi cortffl-^^p tfS2W 

*5v^x. wia»i<Drt«^^pottJ*» : T'fclB2wrt« 

^ p OA^^fKI t^Hit fettfcifl lcD^*b-fcv^ 
laliMs^tMM^* b-feV^EHSSMl*.* m(IB^2 
<z>^;*b-fci^*|HjKn. ^®2co^^ b-fe 
(CA^J £*x5*r- KWii^r^ b ft L OW < 
;^HlGH^v^cjSi:, flWBJBl «>rt»^^PO 
b^~ FtifRU/—?^*:— V&ftOttijjin^r t BtJfB 
f 2 0^as-7^nOr^ b^e— KB#<Ot^ bfM^vvf 
*Ld»*raRbr«rlBlB l ©f^ b-fe ^ w^i" 

1 t^^ b-tr ^HIKicA^^n^^- K$J#*- 
|(0f^ bff^aSLOWW^^H I GHU^l-lS 

£3®^ u-cawB!B 2 * "p k $ * 5 kawc 

Six, fllrlMBlo^* b-fe u##m&<o7* bft#*m 

hfttiaowi/^^i- striae i o 

fl^* b«rfrv\ IIWBJBi <»T* b-fe v^^IHK^^^ 
b LOW w</we, a»o#jfB3S2<D-7^ b-fe 



^0BOf^ bff-^H I GH W</^l»tClfirlE»2(0 

rtas-^ptf)^* b£rfrv\ ^/H*ttWIBSIl *5<fc 

ff-r* p t^2co^slftS-y^P fcj&sRtfbtU tt*10>rt 
SS-r ^ p 2 oorta-y ^ o £ ©flaSMftBE&ff 5 

ic^io^^ b-t v^^m^sr^tt, *wasR2<ortSE»^ 

^H*oX**IB«r«RU. ^JfBB2^x^ b-fe^* 
[slK», KB2(D^^ bir u^^lEjKt-A^Sn^^- 
K^O^x.ffl^T 1 ^ bif^LOWW^l^H I GHW 

^ty-^^- K«F<oU*«^-i:«rlBJB 2 cortgfl-^ p 
cox^ b^~ K^^x^ b^f-^ov^^^M^UTml 

*u Wtami^^ b-fev^^0BI±, ttfRio^^b 

iJiLOW^^H I GHl^^</W^lCjffi;C, ^il!23g2<E> 
b-few^^lHlB3&>bffl*S*t6W**r3W^l-"CWia 
^20rtSP-^^t :l S-ttiy3i"6«J: 9lc*^Six, WfflBJBi 
co b-feW^^Eia^^ b«^ s H I GHU^ 
■C, ^oftflEl|2 0^^ b-tr u^^tHJSS^^^ bff^ 

V\ MIS^l^^^ b-^l^^^lHlKOx^ hfl^LO 
WKK, a»offlfB»2©^* b'tV'^EK©^;* 

b«*d J H I GHV^/W<OWlCffllBjR2«>rt»^^nW 
^^b^rtTVV </— ^«PttlftiB»l*5J:^*2<0^^ 

b-fe V^^lHjteOT-^ btl^^LOWU^/Vi: U 

PlBo«K*:«ttErS <t 5 tcUfcr t t"t" 

[«j£*r*«e*l ooos 

[0 0 0 51 *JSW<D***St«^^ bHK-Ctt. L S 

I ^Ofl^^^^P^^ bSrtf5 ir#(^> ^2 
cox^ b-fe W^^m^co-r^ bft-^^rH I GH^ 
^2(7)f^ b-fei-^ ^[bJ&&c07^ bff-^-^LOWi/ 

^nat, ^ i (Dft^? p ow^m-^^^ i <^>^^ 
b*fe ^ (HlKtcA^ w t Sr^- ^ Z. t "C^ 

Uttt, SlOf^ b-fe^^^tHlK^^ bff-^&LO 
WU^/HC, ® 2(D*T* b-fe ^^08<^f^ bft-^S: 
HIGH^/HCtT, S2(Or^ b^fel^^ *|3fca»6> 
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